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Orange Carotenoid Protein; Characterization with Resonance Raman
Spectroscopy
Elizabeth Kish.
CEA Saclay, Gif sur yvette, France.
In photosynthetic organisms, high light intensities can result in cellular damage
from the production of dangerous oxygen species. Cyanobacteria, also known
as blue-green bacteria, blue-green algae, and Cyanophyta, is a phylum of bac-
teria that obtain their energy through photosynthesis. Reactive oxygen species
(ROS) are created from the over-reduction of photosynthetic components, like
the plastoquinone pool. Orange carotenoid protein (OCP) acts as a protective
mechanism in certain cyanobacteria as it shuttles energy away from the light
harvesting apparatuses (in cyanobacteria they are usually phycobilisomes).
For my PhD, I am biophysically characterizing this protein with Raman spec-
troscopy and other techniques. OCP is a photoactive protein that changes con-
firmation when exposed to blue light; it contains a carotenoid ligand, 3’-
hydroxyechinenone. I have purified the his-tagged OCP (from the bacteria Syn-
echocystis PCC 6803) with a nickel column, and am currently using Raman
spectroscopy to study the protein’s inner carotenoid to deduce information
about the vibrational sublevels, and thus the protein environment surrounding
the carotenoid. My experiments consist of comparison between the orange (in-
active) and red (active- after light exposure) structural forms of the protein. I
will soon be using Raman spectroscopy on mutants of the protein as well. Other
techniques that I will use for characterization include FTIR (fourier transform
infrared), two photon absorption spectroscopy and analytical ultracentrifuga-
tion (AUC).
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Using Homo-Polypeptides to Study Charge-Charge Interactions in
Biomolecules
Ashley A. Howard, Nicole Webb, T.K.S. Kumar, Colin D. Heyes.
University of Arkansas, Fayetteville, AR, USA.
Charge-charge interactions in biomolecules are important for a range of bio-
logical processes such as enzyme-substrate and ligand-receptor recognition,
auto-inhibition of signaling proteins, protein folding and balancing intrinsi-
cally disordered protein (IDP) function with aggregation. In order to more thor-
oughly understand the roles of charge-charge interactions in these systems, we
use homo-polypeptides composed of glutamic acid and lysine residues. We use
a range of calorimetric (ITC) and spectroscopic (FRET, CD, NMR) techniques
to measure polypeptide binding and conformation under a range of solvent
conditions such as pH, ionic strength and counter ion identity. In particular,
using FRET to monitor such interactions allows us to achieve extremely
high levels of sensitivity, but requires us to add an external fluorophores to
the polypeptides. We describe the labeling and purification of polypeptides
and determine the effect of the label on the interaction by comparing the ther-
modynamic properties of the labeled and unlabeled polypeptides. Results of
this study show that the intermolecular interaction(s) through the charged
side-chains of amino acids can significantly influence the backbone conforma-
tion of polypeptides. Our overall aim is to quantify the relative contributions of
enthalpy and entropy in determining interaction mechanisms in highly charged
regions of proteins.
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Gangliosides Mediate a Two-Step Mechanism of Membrane Disruption
by Beta-Amyloid: Initial Pore Formation Followed by Membrane
Fragmentation
Samuel A. Kotler1, Michele F.M. Sciacca1, Jeffrey R. Brender1,
Jennifer Chen1, Kazutoshi Yamamoto1, Dong-kuk Lee2,
Ayyalusamy Ramamoorthy1.
1University of Michigan-Ann Arbor, Ann Arbor, MI, USA, 2Seoul National
University of Science and Technology, Seoul, Korea, Republic of.
The mechanism of amyloid-b (Ab) toxicity has long been a topic of intense de-
bate. One prevailing hypothesis states that cytotoxicity arises through Ab inter-
acting with and disrupting cell membranes. Here, we demonstrate that
membrane disruption by Ab occurs via a two-step process, with the initial for-
mation of ion-selective pores followed by nonspecific fragmentation of thelipid membrane during amyloid fiber formation. Immediately after the addition
of freshly dissolved Ab(1-40), defects form on the membrane that share many
of the properties of the Ab ion-channel-like pores originally reported from
single-channel electrical recording, such as cation selectivity and the ability
to be blockaded by zinc. By contrast, the fiber-dependent step of membrane dis-
ruption by Ab(1-40) involves a detergent-like mechanism characterized by
fragmentation of the membrane that is neither cation ion selective nor block-
aded by Zn2þ. Moreover, we observed that the presence of ganglioside en-
hances both the initial pore formation and the fiber-dependent membrane
fragmentation process. In addition, using a combinational technique of solid-
state and solution-state NMR spectroscopy, we show that Ab(1-40) fibrils are
capable of binding to ganglioside-containing membranes, potentially providing
a beacon for the mechanism of nonspecific membrane fragmentation. This
fiber-dependent membrane fragmentation can only be observed in the presence
gangliosides, whereas pore formation by freshly dissolved Ab(1-40) is weakly
observed in their absence. These results provide insights into the toxicity of Ab
and may aid in the design of specific compounds to alleviate the neurodegen-
eration of Alzheimer’s disease.
Sciacca, M. F., Kotler, S. A., Brender, J. R., Chen, J., Lee, D. K., and Rama-
moorthy, A. (2012) Biophys J 103, 702-710
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Characterization of the Lectin-Like Domain of Thrombomodulin and its
Interactions with Complement Component C3
Grace Soloff, Nicholas Nobiletti, Kelechi Iro Kalu, Amy Schaefer,
Julia R. Koeppe.
Ursinus College, Collegeville, PA, USA.
Protein-protein interactions are extremely important interactions in the body re-
sponsible for many necessary functions. This study aims to specifically look at
the interactions between the lectin-like domain of thrombomodulin (TM) and
complement components C3 and C3b. TM is best known as a regulator of blood
clotting, but its lectin-like domain is not necessary for this function and has re-
cently been implicated in interfering with activation of the complement system.
C3 is part of the innate immune response, is activated to C3b by any of three
pathways, and is then responsible for continuation of the complement cascade
to result in attack of foreign cells. Misregulation of this immune response can
lead to attack of host cells and result in inflammatory diseases. Learning more
about interactions between TM and C3/C3b may provide valuable knowledge
of a link between coagulation and inflammation. To understand the relation-
ship, each protein first needs to be studied individually. The lectin-like domain
of TM has been expressed in and purified from the yeast, Pichia pastoris. Com-
plement component C3 has been isolated from plasma, purified and activated to
C3b. Analysis by SDS-PAGE and mass spectrometry verified that the desired
proteins were isolated. A pull-down assay was used to confirm the interaction
between the two proteins. The hydrogen/deuterium (H/D) exchange of the in-
dividual proteins will be analyzed by MALDI-TOF mass spectrometry (MS).
The interactions between TM and C3/C3b will then also be investigated by
H/D exchange and MS.
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Introducing Human Serum Albumin as a Potent Flexible Protein in
Presence of Drugs and Ligands
Mostafa Rezaei-Tavirani, Nayeb Ali Ahmadi.
Shahid Beheshti University of Medical Sciences, Tehran, Iran, Islamic
Republic of.
Human serum albumin (HAS) plays important roles in the body including
transport of different ions, fatty acids, drugs, hormones and metabolites.
This protein has a key role in regulation of blood osmotic pressure. In cor-
respond to the wide variations of functional aspects of HSA, its structure
is characterized by various conformations. In this study, HSA behavior dur-
ing denaturation and conformational changes in presence of flouxetine and
cortisol (as ligands) at 37oC and 42oC temperatures is studied by using pH
metery denaturation, UV spectroscopy, florescence spectroscopy, and circular
dichroism (CD) techniques. Differential scanning calorimetery profiles of
HSA in the absence and presence of ligands are also provided and have
been analyzed. Complicated statistical analysis shows the existence of several
fine structures features for HSA. This ability of HSA for structural switching
corresponds to potent potential of albumin for doing various functions. The
finding can be attributed to the other similar proteins by additional
investigations.
Keywords: Human Serum Albumin, Conformation, Fine Structural Features,
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